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Synthesis of Pyridotriazoles (1)
An oven dried 1 mL Wheaton V-vial capped with a mininert syringe valve, containing a stirring bar, was charged with a pyridotriazole 1a (0.1 mmol, 1 equiv), catalyst (0.015 mmol, 15 mol %), dry toluene (0.1 mL, 1M), and phenylacetylene (3 or 1.2 equiv) under Ar or air atmosphere. The reaction mixture was stirred at the indicated temperature for about 4 hours and analyzed by GC-MS using pentadecane as internal standard. 
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Mechanistic Studies of the Cu-Catalyzed Transannulation Reaction
In order to verify a potential involvement of the Cu-acetylide 4 in this transformation, we performed several test-experiments. First, it was found that the reaction of pyridotriazole 1a with only 4 did not produce the expected indolizine (eq. 1). However, the reaction of 1a with 4 can be catalyzed by both Cu(MeCN) 4 PF 6 (eq. 2) and HPF 6(aq.) (eq. 3) to furnish indolizine 3a in reasonable yields. Deuterium-labeling experiments were performed to gain an additional insight into the reaction mechanism. It was found that addition of D 2 O to the reaction of 1a with 4 produced mainly the deuterium-incorporated product d-3a (eq. 4). Moreover, toluene solvent can also act as a marginal proton source (eq. 5-6). Finally, the reaction of 1a with deuterium-labeled phenylacetylene 3 showed that the D + released upon formation of copper acetylide 4 (path a, Scheme 2) or copper carbene C (path b, Scheme 2) was mainly incorporated in the indolizine product d-3a (eq.7). Procedure: An oven dried 1 mL Wheaton V-vial capped with a mininert syringe valve, 3 After 2h, scrambling of deuterium--labeled phenylacetylene was observed with GC/MS: H/D ratio 20:80.
containing a stirring bar, was charged with a pyridotriazole 1a (38.2 mg, 0.2 mmol, 1 equiv), catalyst (15 mol %), toluene (0.2 mL, 0.1M), additive, and phenylacetylene derivative 4 (0.24 mmol, 1.2 equiv) under the indicated atmosphere. The reaction mixture was stirred at 130 °C upon completion then was quenched with DCM and analyzed with GC-MS using pentadecane as internal standard (GC yields are given). The residue was then purified by column chromatography on triethylamine-treated silica gel (3% EtOAc/Hexane) to afford the corresponding indolizine 3 and calculate the H/D ratio. 
